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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars arc placed between annular members of 
the sealing floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) rUIACTHPb AHH PEMOHTA OBCAJJHUX KOJIOHH 
(57) Abstract: 

H306pCTCHHC OTHOCMTCH K ofijiaCTM 6ypCHMfl H flo6btHM HC^TM H Ta3a, B MaCTHOCTM K TCXHHRC H TCXKOJIOTKM 

KanHTanbHoro pCMOfrra cKBawsHbi. Ucnb - noBbnncHHc Ha/\exHocTK pcwH7rao-BoccT^oBxrrcnhHbix pa6or 
3a c*ieT 3am?rrbi repweTTOwpyioin.erx) noKpbiTHH c coxpaHeHHeM repMenisaujai KOJioHHbi no Bceii jynoie 
nanomcHHoro nnacrbip*. JJ/w stopo oh cna6«eH npenoxp ainrreji bHbiMH uaraeTaMH, uaxcHuanbHbiii 
HapyjKHbifl AMaMtrrp KOTopwx npcBbnnacT napymnbiA flHaMerp KOJibneBbix ancwcHTOB, npw 3tom 
npcAOXpaHMTCJibHbic Majoserbi paauemeHbi hiexpy KOJibiteBbCMH ancMCHTaMH rcpMerH3HpyioiAcro 
noKpbixwi c 3a3opoM c B03MOJKHOCTWO b pa6oueM nojiomeinra nepeKpbiTHH 3a3opoB c VMeHbtueHHeM 
HapyjKHoro jnianerpa npeAOxpaHHTenbHbix Maracx jjo wapyKHoro fluaMrrpa Konbixeobix ajieMCHTOB. 4 vui. 
blblbll 
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Description lOnucanwe H3o6pereHRH|: 

M3o6pcrcHMC othochtch k o&riacTH 6ypeHHH h j\o6bt*tn nc$TH m rasa h. b MacTHocm. k tcxhmkc h 
tcxhojtopmm KanHTanwioro pewoirra cRBaKmiu. 

Lien bio M3o6pereHKH fla/meTc* noBbimeHwe Ha^exHOCTM peMOHTHO-BoccTaHOBHrenbHbix paooT 3a c^er 
3annrrbi repMerw3Hpyioinero noRpumi c coxpaHeHweM nepMrrcraauKW KanoHHbi no Been jjmaic 
HanomeHHoro ruiacrbipH. 

nocraancHHaH n;em» AOCTHraercH tcm. mto nnacrbrpb n/n* peMOirra o6caAHboc kojiohh cocrojmncw no 
npo^onbHO-rcKjjpHpoBaHHOfl Tpy6bi c HapyxHbQi repMeTH3wpyioun*M noKpbiTweM, BbmanHeHHbnj us Ha6opa 
KonbucBbtx ancucHTOB. pacnomHKeHHbix o^onb Tpy6bi c saoopoM ffpyr oniocxrrejitaiio Apyra. cna6jKcii 
np^oxpaHxrrcJibHbikfii MajtmcraMM. MaKCHMajibHbiA HapynHbift AnaMGTp KOTopbix npcBbiraacT HapynHbot 
AwaMerp KonbueBbix aneueHTOB > npw yroM npeAoxpaHwrenbHbie uaHmcTbi pasMemeHbi Mem^y RonbueBbooi 
aneMeHTauH repMeTM3Hpyioinero noKpbtTHH c 3a3opaMH c B03M0?KH0CTbx> b pafxraeM nanoxeHUH 
ncpcKpbiTHH 3a3opoB c yMc«bmeiiMCM HapymHoro njiaMerpa npeAOxpaHMTCJibHboc uamsrr a° HapyjKHoro 
AwaMerpa KonbueBbix ancvfeHTOB. 

ripM TpaHcnopTHpoBKe xaKoro nnacrbipa b KQnoHHy oocaAHbix Tpy6 roht3rt ero co creHRoft KanoHHbi 
ocymecTanHCTCH «icpC3 MawKeTbi, pa3MeiqjcHMbic b 3a3opax ucxjjy KOJibnesbiMH repucncuipyionQfvai 
3JiewcHTaMH Ha onpeAencHHOM paccTOHHHW npyr ot npyra no Bceft A^mhc ruiacrbipH. 

Manntcra BbmojmcHa b bmrc umiHHApa c nocTOHHHbai mm nepeMCHHbiM no ce Rjmnc n^aMerpoM h 
romnHHoft creHKH. Hawfxvibimai nwaMeTp waHmeTbi npcBbimaer HapywHbrfl onncaHHbifl A MaMeT P 
KQTibucBoro rcpMCTH3HpyK>n;crx) ancMarra. 

Hmma. uamseT Bw6KpacrcH tuxhm o6pa3ou. trro6bi npw pa3Mcm,cHMM wx Ha nnacTbipe Mcm#y 
repKieni3iipyx)imiMH ancMeHTaMw coxparouicH (fcytntuwoHajibHWH 3a3op hc TOJibRO npw TpaHcnopTHpoBKe, HO 
h npw pacnmpeHHH iuiacrbipH b kojiohhc. 

PaocTOsnme uex^y uameTaiiM h hx RanmiecTBo paoctnrrbiBarrcH b aaBHCHMOcru or n/nxHbt nnacTbtpn h 

KpHBK3Hb( CTBOJia CKBaJKHHbl, ITOObI npw KOHKpCTHblX MX 3HaiCHHHX HCKJnOMHTb KOHTaRT 

repueTH3Hpyx)mero DOKpbrniH nnacTbipH c kojiohhoh h ero pa3pymcHHC. 

KoH<t>HrypauKH Mawser, $w3HRO-MexaHWMecKHe CBOWCTBa u npoMHOCTHbie xapaRTepwcrwKH waTcpwana mg 
KOToporo ohm H3TOTOBncHbi t nosBOJVDOT ooecne«arrb mx upnocTHOCTb npH abmschmh nnacTbipH B 
cKBaKMHC, a npu ero pacnmpcHMH AefaP MH P 0BaTbCH b paAwanbHOM HanpaBJicHww a° BcnsnoiHbi pasHoft 
TomnMHc repMCTH3Mpyioinjcro noRpbiTHH njiacrbipH. MCK/iBO*iaH jjonojnnrrenbHyio noTCpx) npoxonjioro 
ce^eHiwi RojioHHbi oocan^Hbix Tpy6. 

Ha $kt. 1 H3o6pameH njiacrbipb 1 c o^cxbimh Ha Hero npeAoxpaHirrenbHbiMH MaHxeTaMH 2. cnynjeHHbiH b 
o6ca^HyK> KonoHHy 3; Ha $wr. 2 h 3 nponojibHbic h nonepeMHbic ccucimyi MaHJKerbi; Ha 4>ht. 4 BapnanT 

BOSMOXHOrO M3r0T0BnCKHH MaHJKCT. 

MaHKeTa [$ur. 1 3) H3roTaanMBaercH c nepeMCHHbiM no ee p/rsmc HHauerpoM c onMHaKOBoft TonmHHon 
crrcKKH no Bcewy ce^cmoo pasnofl vum 6nH3Kofl TOjnqHHe repMeTTOHpyioinero noRpbinw nnacxbipn. Ha 
KOHueebix ynacTRax 4 ee BHyrpeHKMR ^naMerp BboionHeH c MXHycoBbiu gonycKoi* no OTHoraeHHXJ k 
Hapy»HOMy AHaMcrpy nnacTbipH. B cpe«HCH wacTH 5 AwaMerp Maiueerw yBennHMBaercH 6e3 HOMeHeHHH 
ToninMHbi creHKM flo pasMepa Ha 3 4 mm npenbi inaiomero AHauerp repMeTM3HpyK>inero ROJibu^Boro 
xneucH-ra 6. b pe3y/ibTaTe *iero b tcjic MaHiseTbi o6pa3yercH noAHyipcHHe. 

ricpexoAbi 7 ot oonbcnero Awawerpa r MCHbmeMy BbmomieHbi rohmmccrhmh c yr/iOM npw uepnnme KOHyca 
ucMbmHM 45°. Mempy rcpwcTUKOM 6 m Manmcrofl 2 HMeexcH 3a3op 8. ruiacTbipb cnyCRacrcsq b cRBamMHy 
na nrraHre 9. 

IlnacTbrpb co6HpaeTca h ycraHannHBacTCH cncfxymuxyoA o6pa30M. 

Majuserbi 2 o^eoajoT Ha nnacTbtpb 1 c HaTOrou, mto o6ecne«afBaer wx y^ep«aHwe Ha Hew. 3areM Ha 
nnacTbipb HaHocwTcx repMeTioHpyioinee noKpbiTwe 6 b bhac ROJibucsbix sjicmchtob tsrhw o6pa30M, MTo6bi 
McmAy hmmh w MawRcraMH 2 ocTasancH 3asop 8. Ilocnc aroro nnacrbipb Ha nrraHre 9 onycKaercH b 
oocaAHyjo Tpy6y k wecry ee HerepMenwHOCTH. h pacnmpHercH AopHHpyiomefl ronoBSOH A 0 nnomoro 
KoirraxTa co ctchkoh o6caAHOB RojioHHbi. 

TpaHcnopTHbie ra6apwTHbic pa3McptJ nnacxbipH o6ycnoBJicHbi pa3uepaMW npcAoxpaHMrejibHbix MaHHter w 
nooxoMy npw ahwjkchmm ero b ROJiOKHe RoirraRT repMenrawpyiomcro noRpbiTMH nnacTbipH co creHxaMM 
oocaAHbix RonoHH mcrjuo^ch, ^rro o6ecne^HBaer ero coxpaHHOCTb. 

MaHJKerbi w3roraB/iwBaKrrcH W3 Ma-rep nan a A 0CTaT01 ° 10 3/iacTHMHoro, vro6bi He nperiHTCTBOBaTb 
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pacampcHMK) nnacxwp* b kojiohhc h hc coBflaBart, np H 3tom 3HanKTejibHbix flonomorrcnbHux youm* u b 
to mc bpcmh Aocxa-roHHo npoMHoro. cnoco6Horo coxpainrrt> reoMcrpHMccKyio <J>opMy b npouecce 
TpancnopmpoBKH nnacrwp* k Mccry Hapymcmw kojiohhu. HanpHMep. nanronoieHa hhh peoiniij. 

npw pacnMpeHHi, imacTbip* Maraerbi oa cuer noAHyrpeHHfl, o6pa3yiomMx aaoop 10 u«H«y humw m 
nnacTbipcM n kohkmcckhx ncpcxoROB. BciuuoMaiomwx o6pa30BaHne ckjiiwjk. Ae$opMHpyiOTCH B paAHanhHow 
HanpaBJicHHH h npiuKHMajorcH k ctchkc imacxwpH. nocKanbKy ronumHa ctchiui MaioaeT 6rai3Ka TomnuHe 
rc P MCTW3npyiomcro itok p uthh , flonojmHTOibHoa norcpn npoxoAHoro ceweHH* kojiohhu b 30He ycxaHOBKH 
imacxbipH He npoMCXojjMT. 

HcnojTb30BaHMC npwiOKCHHoro nnacTwp*. CHafiacHHoro npefloxpaiorrenhHbiMM uaH»exaMM noaaorarr 
npcflynpcAHTb TpeHHc rcpMCTM3Mpyiomcro noKpbiTHfl o ctchkh kojiohhm. coxpaHHTt> ero ucnocxHocrB n 
ooccnetnrrb HafleaHwii pcuoirr HerepwrrHtOTfaix o6caflHfeoc kojiohh. UUbll HHH2 blblbl3 
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Claims |4>opuyjia H3o6pexeBHn): 

rinacTbipb Ann pcMOHTa o6caflHbix kojiohh. coctohihh^ »3 npoAonbuo ixxfrpwpoBaHHoft rpy6bi c HapyxiHMM 
repMCTH3iipyK)mMM noKpbiTneM, BunonHeHHuw wo Ha6opa Konbi^eewx 3/ieueHTOB, pacnajioKeioibCX Bj\onb 
Tpy6bi c 3a3opou oTHoenrenbHO ppyr ^pyra, oTjnswajoaipMca tcm. trro, c uejibio noBwmeHMH HaflemnocTM 
pcuoHTHO-BoccraHOHHTcnbHbix pa6or 3a CMcr saimrrw rcpMCTM3Hpyiomero noKpbrrnsi c coxpaHeHnew 

PCpMCTH3aqKH KOJIOHHbl no BCCM AHHHC HSJlOTKCIIllOrO lUiaCTfaip*. OH CHa6mCH npCAOXpaMHTCnhHWMM 

uaiUKeraMM, MaxcHManhHUH HapymHbok jpiaueTp KOTOpbix npeBbiuiaer HapyjKHbrii fluaMerp KOJihi^eBbix 
anewcHTOB. npn dtou npcfloxpainrrcnbmjc uaiLwertJ pa3ucn;cHbi uexjsy Konhj^eBbnoi 3jicMCH*rawM 
rcpMCTH3HpyiOmerO nOKpblTHH C 3a30paMH C B03M0mH0CTbl0 B pa60MCM nonoKCHMM ncpcKpbtTMH oaaopoB c 
ywcHtmcKMCM Hapymnoro AHanerpa npefloxpaHHTOibHbtx Mara ex /jo Hapy«mopo jpiaMerpa KanbucBbix 
aneueHToe. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig.l 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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